Abstract: A lectotype of the name Elatine hungarica Moesz is designated from Kitaibel's specimens held in the Hungarian Natural History Museum in Budapest (BP). Morphological features of seeds of E. hungarica compared with those of the other European taxa of section Elatinella with tetramerous flowers (E. hydropiper, E. gussonei, E. macropoda, E. orthosperma) are provided.
Introduction
Elatinaceae is a small family with two genera, Bergia L., mainly distributed in the paleotropics (ca. 25 species), and Elatine L., occurring in the temperate zones of both hemispheres (12-25 species) (Heywood et al. 2007) . As emphasised by Popiela & Lysko (2010) and Popiela et al. (2011) , the Elatinaceae are still poorly known in respect of their taxonomy and phytogeography.
The species of the genus Elatine are morphologically quite variable. In many cases the differences in some vegetative characters (e.g., length of pedicels and internodes, size of leaves) between aquatic and terrestrial forms of a given species are greater than between the same forms of distinct species (Mason 1956; Molnár 2003) . Apart from traditionally considered reproductive characters, like the number of petals, sepals and stamens, the most important diagnostic characters of Elatine species are related to the shape and testa reticulation of their seeds (e.g. Seubert 1845; Walters 1968; Mifsud 2006; Brinkkemper et al. 2008; Uotila 2009a Uotila , 2010 .
Elatine hungarica Moesz, characterised by quadruple (tetramerous) flowers, eight stamens and strongly curved seeds, was described in 1908. It was separated from E. campylosperma Seub. (1842) by a few characters, which are mostly quantitative. Jávorka (1924) and Ţ opa (1955) accepted E. hungarica, but its species rank was questioned by Margittai (1939) , Jávorka & Soó (1951) and Soó (1968 Soó ( , 1974 . Margittai (1939) reduced Moesz's species to a forma of E. campylosperma.
However, the species status of E. hungarica has been accepted by most recent works, such as Felföldy (1990) , Simon (1992) , Feráková & al. (2001) , Oprea (2005) , Ťavoda & Goliašová (2008) , Dihoru & Negrean (2009 ), Molnár (2009 ), Popiela & Lysko (2010 . The Flora Europaea (Walters 1968) and Euro+Med Plantbase (Uotila 2009b ) also consider it a separate species, sparsely distributed in Central and Eastern Europe (introduced in Portugal). Nowadays, E. campylosperma is treated as a synonym of E. macropoda Guss. (Uotila 2009b) .
However, due to taxonomic difficulties of the genus and probable misidentifications, most literature records need confirmation. Furthermore, the grossly erratic appearance of Elatine taxa in the field, even in the same locality, yield vague knowledge in respect of their phytogeography. For instance, E. hungarica was last collected in 1960 and rediscovered only in 1998 in Hungary , at the moment about hundred localities of the species are known in the country. However, in Slovakia only two localities have been found during the last decades Király & Eliáš 2011) . The aim of this paper is (1) to lectotypify the name Elatine hungarica, and (2) to provide taxonomically relevant morphological data of its seeds, compared with the seeds of other European taxa of the section Elatinella with tetramerous flowers.
Lectotypification
Elatine hungarica was described by Moesz (1908) on a few herbarium specimens collected by Kitaibel in Arad and Békés Counties in historical Hungary (in the present-day Romania), and by Simonkai between Szerep and Bucsa villages (Hajdú-Bihar County, Hungary). Unfortunately, Simonkai's voucher (cited as "E. hydropiper" in Simonkai 1879: 100) could not be found in the Hungarian Natural History Museum (BP), albeit it is evident from the protologue of E. hungarica that Moesz had seen it. Moesz also included Borbás' (1872 Borbás' ( , 1879 Borbás' ( , 1881a Borbás' ( , 1881b ) Elatine records from Pilisszentkereszt village (Pest County, Hungary), and from the vicinity of Gyoma, Gyula and Vésztő villages (Békés County, Hungary) into the concept of E. hungarica, but it is unclear whether the putative vouchers (also missing in BP) were seen by Moesz.
Two relevant specimens of Elatine, which belong to the original material of E. hungarica, were located in Herbarium Kitaibelianum in BP (Jávorka 1929) . Both specimens represent terrestrial forms and consist of multiple loose plant fragments. However, both specimens, labelled by Kitaibel himself, and revised by Moesz, may represent more than one gathering.
The specimen XII: 322 was labelled as "E. hydropiper" (with a question mark which was subsequently crossed out by Kitaibel), reading "In aquis Cottus Békés et inundatis Chrysii ad Boros Jenő". The text refers to two localities, namely (1) Békés County, probably referable to Gyulavarsánd village (Vȃrşand in the present-day Romania) in the border region of the historical Békés and Arad Counties of the Kingdom of Hungary, and (2) Borosjenő village (Ineu in the presentday Romania) in Arad County next to the River Körös ("Chrysius"). Kitaibel collected Elatine specimens at Gyulavarsánd during his Iter magnovaradiense 1798 (Kanitz 1863a: 516; Gombocz 1945: 286) , and at Borosjenő during his Iter banaticum secundum 1805 (Kanitz 1863b: 552; Lőkös 2001: 47) .
The specimen XII: 323 was labelled as "E. triandra" (with a question mark), reading "In inundatis Chrysii". Its provenance is rather ambiguous, and may refer to any of the localities mentioned above, or even to unknown localities in the vicinity of the River Körös.
The uppermost plant fragment of the specimen XII: 322 (Fig. 1) is designated here as the lectotype of E. hungarica, because this specimen can be connected to a specified locality (Borosjenő), or at least to a relatively small geographic region (Békés County). Since the plant fragments of this specimen are loose, the lectotype fragment was put in an annotated envelope. Obviously, the provenance of the lectotype may not be specified; it may have come either from Borosjenő, or from any locality within Békés County.
Seed morphology
For characterization of the seeds of E. hungarica and Even though the specimen XII: 322 may represent more than one gathering, and thus the studied seeds (being mixed within the folder of the specimen) may originate from more individuals, the material is taxonomically homogeneous, and can consequently be used for characterization of E. hungarica. The measuring of the curvature of seeds was carried out according to the method used by Mifsud (2006) ; the seeds were photographed by a digital camera, and the angles between the two ends of the seeds were measured on the photos by a goniometer. Since the data on seeds of some of the species showed slight deviation from normal distribution (as seen from histograms and normal QQ-plots), we analysed the differences among species using nonparametric Kruskal-Wallis tests, followed by a post-hoc test (pairwise Wilcoxon) with Bonferroni correction. Statistical analyses were done in the R statistical environment (R Development Core Team 2010). The characteristic form and testa reticulation of the seeds of E. hungarica from the specimen XII: 322 (BP) can be studied from Fig. 1 . The curvature of seeds of this specimen (n = 50) varied between 144 • and 236
• (mean ± SD: 188 ± 22). The respective values of the specimen collected at Konyár (DE) were 109
• -247
• (mean ± SD: 182 ± 35), hence, in terms of statistics, no significant difference could be detected between the investigated E. hungarica specimens (Table 1) . However, the curvature of seeds differed among the six specimens (Kruskal-Wallis test, λ 2 = 210.1, p < 0.001, df = 5), and, in this respect all other samples differed significantly from E. hungarica samples ( Table 2 ). The seeds of E. hungarica are therefore much more curved, than those of E. gussonei, and especially of E. macropoda and E. orthosperma, but somewhat less curved than those of E. hydropiper (Table 1, Fig. 2 ). Due to their high degree of curvature, the seeds of E. hungarica usually have apparent "semilunar membrane" on the concave side of seeds. As for testa, the seeds of E. hungarica show similar regular hexagonal reticulation as in E. gussonei. In this respect E. orthosperma, E. hydropiper and E. macropoda, characterised by longhexagonal reticulation on their seeds, are very distinct (Table 2) .
Several pictures of the seed of E. hungarica have been published so far, however, almost all of them (e.g. in Hegi 1927; Jávorka & Csapody 1929 -1934 Ţ opa 1955; Schermann 1967; Felföldy 1990; Dihoru & Negrean 2009 ) are more or less accurate reproductions of the original picture provided by Moesz (1908) . These images usually show the proper reticulation of the testa, however, in reality, the curvature of the seed is not always so symmetrical as is suggested by them. The picture of the E. hungarica seed presented by Bojňanský & Fargašová (2007) is not at all typical, concerning both the degree of curvature and the reticulation of testa. Apart from the atypical curvature of seed, this picture represents a testa reticulation typical for E. hydropiper, but not for E. hungarica. 
